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Isotactic Polypropylene (iPP) is more rigid than polyethylene (PE) but less tough, especially at lower 
temperatures. Incorporation of an elastomer of ethylene-propylene helps with this issue. Industrially this is 
typically done in two reaction steps. Initially iPP particles are polymerized, and afterwads a dispersed 
elastomeric phase is copolymerized in the still-reactive homopolymer matrix, always in the gas phase.  
 
Nevertheless, the conditions at which this copolymerization reaction is carried out will determine rubber 
properties. In turn, the quantity and the physical properties of the rubber itself will determine its distribution in the 
particles, which will affect (1) the product performance, and (2) how impact PP (hiPP) particles behave in the 
reactor. Therefore, quantitative data is needed to study this complex interaction between processs conditions 
and powder properties.  
 
In this work, as shown in Table 1, iPP particles are polymerized to a fixed degree in the gas phase in a 
semibatch reactor using a commercially available supported Ziegler–Natta (ZN) catalyst. During the second 
step, rubber loading, composition of the rubber phase (ethylene/propylene ratios), hydrogen concentration, 
pressure, and temperature are systematically investigated in terms of their influence on hiPP powder and 
polymer properties. 
 
Table 14: Summary of the polymerization conditions for the reactions designed and performed in the current 
study. 
Run 
  Homopolymerizationª   Copolymerization 
 Productivity (kg/g)  
Rubber 
Content 
 E/P mol ratio  P (bar)  T (ºC) 
A  10,0  -  -  -  - 
A70-10-10-8  10,0  10%  1:1  8  70 
A70-10-20-8  10,0  20%  1:1  8  70 
A70-10-30-8  10,0  30%  1:1  8  70 
A70-10-40-8  10,0  40%  1:1  8  70 
A70-10-40-5  10,0  40%  1:1  5  70 
A70-10-40-
11 
 10,0  40%  1:1  11  70 
A60-10-40-8  10,0  40%  1:1  8  60 
A80-10-40-8  10,0  40%  1:1  8  80 
A70-H2-40-8  10,0 
 40%  1:1 & H2  8  70 
A70-0,4-40-8  10,0 
 40%  2:3  8  70 
A70-0,6-40-8  10,0  40%  3:2  8  70 
A70-5-40-8  5,0  40%  1:1  8  70 
ª All homopolymerization reactions were conducted in gas phase at 70 °C, and 20, 0.4, and 1 bar partial 
pressure of propylene, hydrogen and argon, respectively 
 
  
